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What is Cold Chain

Cold chainsare universallyusesin the food, pharmaceuticahnd somechemicalshipments
The cold chain is a logistical systemwhich managegemperaturepften between2° to 8°
Celsius It is a seriesof distributionactivitieswhich continuouslymaintainthis temperaturen
orderto protectthe temperaturesensitivecargofrom manufactureo the point of consumption
Unique to fresh producecargoes,the cold chain requiresto additionally maintain product
specific environmentparametersvhich include air quality levels (carbon dioxide, oxygen,
humidity andothers)which makesthis the mostcomplicatedcold chainto operate

Security
It is importantfor everycold storageto havearefrigerant,avalve,avapourbarrierandinsulation

during the cargoshipping,leakagesnay occur from the containersand when this happensthe
temperaturamay increasewhich can lead to spoilageas well. In order to avoid suchkind of
problemsthe containerdhaveto befilled with insulators

Packaging
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Major Sectors: N4
Food and BeveragesBio-Pharmaceutical

[t eI e an-RE A ant- SN e e

Immunizationwell-known and effective methods of preventing childhde®ases.

India has one of the largest UlBr{iversal Immunization Programme) in theworld.

UnderUIP, all the children in the entire country gm®tected against the 6 deadly Vaccine Preventable Diseases (VPD)

Services provided distrit¢tospitals community health centers (CHC), primary health centers (PHC) ancestdyrs.

Important elements for improving the immunization is cold chain and vaccine logistics management which is backbone @ftiompuogramme.

It is a universal fact that all vaccines are sensitive to heat & light and some are sensitive to freezing
A vaccine must have two characteristics, orgafety and other is potency
vaccines loose their potency if they are not stored or transported at an appropriate temperature and condition

Fruits & Meat Fish & Seafood Dairy Products Beverages
Vegetables

e

Pharmaceutical Biotech Vaccines Blood Products Clinical Trials PN
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Cold chain in Pharmaceutical Sector L
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Cold Chain in Food Sector
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Temperature monitoring IS important N

when shipping cold chain assets

2°C to 8°C -5°C to 50°C
Cold room temperature The outside temperature at the

' Lé e . ;

: : time of transporting goods
. porting gooc
The goods are stored in a | :">

cold storage room for m The goods are

2°C to 8°C
The goods are stored in retail
fridge at optimum temperature

L f

The goods are then stored il 207 'SFT\
visible cooler for consumer . — "

L distributed to
distribution | local stores access.
-10°C to 50°C 15°C to 25°C 15°C to 25°C

The Crusingtemperature when

The outside temperature at the ¢ v
' the plan reaches high attitude _

time of unloading goods.

The goods are shipped from__
the cargo hub in trucks and j:
unloaded at the distribution -
channel.

15°C to 25°C
At the time of packaging the goods
are exposed to ambient temperature.

2°C to 50°C
The temperature inside the

-
M% st9rage facility
The goods are manufactured )

and processed at optimum
temperature

—)

' MAERSK

The manufactured goods are then
stored at the right temperature for
packaging

The goods are stored inside
refrigerated containers for shipping.

The goods are exposed to varying
temperature when the plane is on
tarmac

The Cargo is shipped from the
nearest cargo hub.

-5°C to 5¢°C

The outside temperature when the

aoods are transported.

=
-0 "Ry - 0,00 M

The Containers are transported to
the cargo hub for distribution.
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SomeFactsé e . . N 4

Freeze sensitive
vaccines

All Vaccines loose their potency due to either exposure to excessive heat (MoreAor#cessive cold or light permanently which can not
be regained and the physical appearance of the vaccine may remain unchanged even after it is damaged.

There is &GROWINGinternational demand for increasinghx PENSIVEpharma and biopharma products.

Life-saving products like vaccines ($35 billion market by 2015) are aftencrature-sensitive, requiring temperatureontrolled shipping from
manufacturer to end user.

With growing volume and cogterproduct, by 2014, $16 billion worth of biological and vaccine shipments will require temperatirolled
rooms during transit.

The World Health Organization (WHO) reported that as recently as 2005, nearly half of all vaccine§/ia&t® in transit due to poor cold
chain services.

In a billion-dollar market, wasted product spells dwindling returns, to say nothing of the impact on world health.

Effective cold chain shipping is therefore critical, particularly as pharma and biopharma cold chain shipments in estabésheding
markets grow dramatically in the coming years

Heat sensitive
vaccines

. Most sensitive
Most sensitive o
F 0 BCG (after reconstitution)
0 HepB
o OPV
o DPT
o DT 0 Measles (both before and after
reconstitution)
o 1T o DPT
Least sensitive: o] [B)SI_:G (after reconstitution)
The effect of freezing is not 0 T
cumulative, once frozen it is of no use 0
0 HepB

Least sensitive:
The damage of heat is cumulative and cannot be
reversed by rdreezing the vaccine.

y g A
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Benefits & Demands v ¢

The cold chain is aell-knownmethod for reducingpssesandwastages.

Theprimary segments of an integrated coldhin, which include;

1) Packingand cooling fresh food products,

2) Foodprocessing (i.e. freezing of certain proceseeds

3) Cold storage (short or long term warehousing of chilled or frozen foods),

4) Distribution (old transport and temporary warehousing unelemperatureontrolled conditions

5) Marketing(refrigerated or freezer storage and displays at wholesale markets, retail marketslaad/ice operations) cére simple or complex, low
tech or high tech.

Cold chain logistics ishe planning andnanagemenof the interactions and transitions between these five segrnreatder to keegproductat their
optimum temperature for maintenance of quality, food safetypemdentionof waste and economic losses. Speed is often the key to success when
handlingand marketingerishablgroduct.

Benefits:

It creates consistent results that the company can rely on.
It helps earn trust of product to enders.

It opens opportunities for powerful business marketing.

It can boosemployeesense oprofessionalism.

It can create bigger monsgavings.

oo

Demands:

U India is amongthe top five emerging pharmamarketsandhasgrownat anestimateccompoundannualgrowthrate(CAGR) of 13
Percentduring the period FY 20092013 The Indian pharmaceuticamarketis poisedto grow to 3300billion by 2020from the 2009
levelsof 756 billion.

U Theevergrowing pharmaceuticahdustryis acutely temperatureand time sensitive Cold supply chain actslike a backbonefor
pharmaindustry It is a big responsibilityto have a regulatorysupervisionand to maintainthe efficacy of the drug throughoutthe
supplychainin orderto mainthe quality of drugsandcomplywith statutoryrequirements

G)
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Challenges & Risks N-d

Challenges:

U Lack of Road Infrastructure

U  Continuity of the cold supply chain
U Uneven distribution of cold chains
U High capital investment

OPOH sq.ft.($1.6H dn O | I Lk skH(E G.6) in Wwestn K
U Power supply

-17-18% power deficit

-30% of total expenses against 10% in west
Management of different temperatures
Awareness & Mindsets
Error Irreversibility

Highly temperature sensitive cargo

Risks:

G)
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Maintaining Consistent Quality v

Whenit comesto properstorageand distribution, the right packagingis requirednot

only to completelysealin temperaturesensitiveproductsand preventinteractionwith

potentially contaminatingelementsbut alsoto maintainthe ideal temperaturehat will R&D/Commercial
preservethe original quality of the productswhilst in transit Typically, temperature Equipment
controlled packaging consists of several items including an outer shipper, inner
polyurethanefoam insulatedbox, gel bricks and gel packsand foam sheets,which
togethercreatea temperatureontrolledsystemvalidatedfor specifictemperaturesnd Investigator Site
time frames "
For cold chain packagingwhich is usedfor drugsand biological elementsjnsulating
materialsarepolyurethaneandStyrofoamwith polyurethanédeingdeemedasthe better
option becauset can maintainoriginal temperaturegor up to 4 days Meanwhile,for
frozen goods, frozen gel bricks are commonly usedto keep the good in the right
temperaturehroughouttransport As for chilled products,chilled gel packsthat are
commonlyincludedin the coolers All thesemakesurethat the contentarrivesat its
destinationin good condition despiteexterior climate Among the items that require
temperatureontrolledpackagingarethe following:

1. Vaccinesandserums

2. Medicinesthat are still undergoingresearchand clinical trials, hence,maintaining
their original compositionis critical to the successfubutcomeof the study,

3. Blood sampledor transfusionor study Maintainingideal cool temperaturdor them
is crucial becausestudiesshowthat plasmazinc concentrationgncreases.3 per centat
1 hour and 40.7 per centat 24 hours,whereasserumzinc concentrationsncreasedat
0.9 percentatl hourand 125 percentat 24 hoursin uncontrolledtemperatures

4. Organsfor transplantecausehey aredeprivedof oxygenblood supplythe moment Distribution Storase &
they areremovedfrom the donorbut placingthemin the right temperaturecontrolled Monitoring
containeror packagingautomaticallyrestrictsthe amountof damagehatcanoccur,

5. Biological specimensindcertainfood productsthatarefrozen,raw andnot endemic

tothearea

Product
Acquisition

Transit ,
Receipt &

Inventory
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Why Autocal

Its awakeup call to all businessemvolvedin the cold chainprocessnot only in the US but all overtheworld. Indiancompaniesaindregulatorybodies
regardedhe newsasmotivationto furtherperseveren ensuringthatthe integrity of our cold chainremainsintact Certainly,relatedagenciesnadesure
that cold chainvalidationwasa priority in their auditlist. The efficacy of manytemperaturesensitivedrugs,medicinesandvaccinescanbe a matterof
life or deathif the drugsproveto beineffectivedueto themhavingnot beenstoredor transportedundertemperatureontrolledconditions Besidesthe
possibletragedieghat could stemfrom productsbeingcompromisedn storageor in distribution,therearealsothe othercrucial mattersof reputationand
liability.

Companiescan consultliterature on the appropriatelegislations,but it would be more prudentto get assistancdrom industry experts Cold chain
consultantdike Autocalhavethe knowledge equipmentandexperiencanecessaryo develop test,andimplementcold chainsystemdor pharmaceutical
andbiotechcompaniesThey havethe appropriateestingchambersaandtools, datarecordingequipmentand otherrelatedequipmentall calibratedto
passnternationalstandards

Cold chainspecialistsare awarethat temperaturenappingis not the be-all andendall of the processasit is anindicationof the temperaturevithin a
warehousefridge or freezerat a particularpointin time but it doeshelpto highlight andfix issuesCold ChainConsultantsanhelpclientsin all areasof
cold chainmanagementrom meetingregulationrequirementsand implementingquality managemensystemsto validating and qualifying equipment
andfacilities aswell asdesigningandvalidatingcold chainmechanismsThey alsoadviseregardinglogistic optionsandbestdistributionpractices

If you needproof of your compliancewith official standardsAutocal can supply you with all the necessarydocumentatiorpertainingto protocol,
validationor qualificationreports,engineeringeports,aswell aspackingdetailsvis-a-vis photosandvideos

The protectionof regulatorycontrolleddrugsfrom exposurdo unsuitableclimatic conditionsandthe strict adherencéo cold chaincompliancestandards
are duly addressedn legislationin almostall countries To protect your business,your associatesand your consumersmake sure you undergo
validation
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